studies, Bartczak, Liebe, and Meyerhoff [1] use a LCM to identify classes of protesters. The methodology followed by these authors only takes into account the responses to the attitudinal questions when estimating the latent classes.
However, since the answers to the CV questions are directly affected by a respondent being a protestor or not, those answers could also be used to better infer about class membership, which is not the case in their paper.
We contribute to this literature by developing a LCM for estimating WTP using simultaneously CV and attitudinal data capturing protest attitudes. We also account for the presence of potential justification biases, that is, the possibility that for psychological reasons the response to the CV question affects the answers to the attitudinal questions, as suggested by Ben-Akiva, Walker, Bernardino, Gopinath, Morikawa, and Polydoropoulou [2] . This is different from all other studies, as to the best of our knowledge none has considered it before.
Our model is applied to a CV study regarding the preservation of the traditional landscape of the Douro Region, a recreation area in the north of Portugal, The difference between the estimated values of WTP in the two classes captures the loss in potential contributions for providing the public good that can be imputed to the perceived lack of trust in public institutions responsible for environmental preservation. We propose using this difference as a measure of the implicit social cost. Thus, our article also contributes to the recent literature 1 Recent examples of empirical applications of LCM based on different types of data are given by Walker and Li [22] on household location decisions, and Morey, Thacher, and Breffle [21] , Breffle, Morey, and Thacher [5] , and Bestard, Font, and Hicks [4] on recreational site choice.
that discusses the impact of the quality of institutions on the efficient allocation of public goods (for example, the respect and enforcement of contracts, the efficacy of the rule of law, and the extent of government corruption), as in Bernauer and Koubi [3] .
We also find a significant justification bias, that is, respondents bias their answers to the attitudinal questions when attempting to justify a "Not Pay" response to the CV question. It may be the case that a non-protester does not wish to look guilty in the eyes of other people for not affording to pay or not valuing the environment highly enough, and, subsequently, tries to justify his negative CV response by looking like a protestor when answering the attitudinal questions. If this justification bias is ignored in the model, some non-protester respondents are wrongly classified as protesters, and vice-versa, severely biasing both the estimate of the social cost and the economic value of the public good with implications for policy purposes. Therefore, we may conclude that psychological factors should not be ignored in CV estimation.
The Model
We present a model that describes the responses to the CV question and to a set of questions regarding protest attitudes. The responses to these attitudinal questions are used as protest indicators containing useful information about underlying unobserved attitudes toward protesting. We assume that the population can be divided into a finite number of classes C that differ from each other in terms of their protest attitudes, which in turn affect the CV responses and the protest indicators. Therefore, although individual class membership is not directly observed, it can be inferred from the available data. Figure 1 shows the general representation of the latent class model for WTP and protest attitudes using simultaneously CV and attitudinal data. It is based on the integrated choice and latent variable model proposed by Ben-Akiva et al. [2] . We present the particular case of two classes, denoted as protesters In the dichotomous choice CV question, respondents were asked whether they would be willing to pay randomly assigned fixed amounts in order to preserve the environmental good, or prefer not to pay, in which case environmental preservation would be kept at a lower level (status-quo). To explain the responses to this question we follow the random WTP approach as described in Haab and McConnell [10] . The WTP for an individual n belonging to a class c is written as follows:
where Z n is a k × 1 vector of explanatory variables that reflect individualspecific socio-economic characteristics, ϑ T, as follows. For any given protest indicator j = 1, ..., p, we have that
where τ The latent protest indicators are assumed to depend on the class c, on the explanatory variables Z n , and on the response to the CV question u n , capturing the justification bias, according to the measurement equation:
where Θ c and Ψ c are p × k and p × 1 vectors of parameters, respectively, for class c, and ε From equations (5) and (6) we derive the probability of individual n responding I n conditional on belonging to a particular class c, having characteristics Z n , and having responded u n to the CV question, which is denoted as g(I n |Z n , u n , c).
Finally, we also allow class membership to depend on explanatory variables:
Equation (7) represents the probability that individual n belongs to class c given his socio-economic characteristics.
The joint probability of the responses to the CV and protest indicators, conditional only on the observable explanatory variables, is then given by 
where
.., C and N denotes the number of observations in the sample. The estimations were performed using the EM algorithm (see Dempster, Laird, and Rubin [8] ). In the last three decades, there has been an enormous pressure to transform the old vineyards into modern ones with the associated destruction of the typical landscape, due to the need of increasing productivity. In this context, we investigate the possibility of using tax revenues to financially support the winegrowers in the region to prevent the destruction of the landscape. 3 However, the extent to which citizens trust public institutions responsible for the implementation of this project is a crucial issue in this context. Moreover, attitudinal questions were also included in the survey immediately following the CV question, and all respondents were asked to answer them.
These questions, presented in the Appendix, are similar to those used in other studies investigating protest responses (see Jorgensen et al. [14] and Jorgensen and Syme [13] ) and include not only the standard motivations for protesting, but also other reasons for paying (attitudes toward the environment) or not paying (budget constraints). The answers were given on a five-level Likert scale (from 1-strongly disagree to 5-strongly agree).
The sample used in this article consists of 706 observations. Table 1 provides descriptive statistics for all the variables used in the estimations.
Estimation Results
In Table 2 , we present the results of an exploratory factor analysis of the responses to all attitudinal questions. The factor loadings for the first three factors are presented. The first factor has high loads for questions 1, 2, 3, 6, and 9, all of which concern mostly budget constraint issues. The five questions that have a factor loading larger than 0.5 for the second factor are questions 4, 5, 8, 10, and 11. We interpret these questions as reflecting protest attitudes related to the lack of trust in public institutions and their role in the provision of public goods. The third factor is related to questions 12, 13, 14, and 15, which reflect a positive valuation of environmental preservation.
Based on these results, we select the responses to the attitudinal questions related to the second factor as protest indicators that will be used in our application. The corresponding frequency distributions appear in Table 3 . Estimation results for the models with two classes appear in Table 4 . While Model 1J allows for justification bias, Model 1 does not. This table is divided into four sections. The first corresponds to the CV equation (4), the second to the justification bias effect in the measurement equation (6) , and the third to the class membership equation (7). Finally, the estimated median WTP and the estimated proportion of individuals in each class, as well as other model fit statistics are shown in the fourth part at the bottom of the table. According to all model selection criteria, as presented in Table 4 , and a likelihood ratio test, Model 1J, allowing for justification bias, is preferred. Moreover, the majority of the coefficients capturing this effect are significant in both classes.
We have also computed for each model the probability distributions of the protest indicators for each class and, in the case of Model 1J, for each possible response to the CV question. These are presented in Table 5 . For both models, the two classes differ with respect to the estimated coefficients in the CV model, as well as in the probability distributions of the protest indicators. In addition, in Model 1J, there are also differences in the way the response to the CV model impacts the protest indicators, that is, the two classes differ in terms of the justification bias.
For Model 1, we may conclude from the results in Table 5 that the probability distribution of the protest indicators for class 1 is shifted to the right relative to class 2, meaning that respondents in the first class have stronger attitudes toward protesting. This is clear from Figure 2 , where we observe that the respondents of class 1 have a higher probability of indicating levels 4 and 5 in the Likert scale for all protest indicators in comparison with those in class 2.
In Model 1J this conclusion also holds if we control for the response to the CV question (see also Figure 3 ). Consequently, we interpret class 1 as representing protesters and class 2 non-protesters.
We also allow for the socio-economic characteristics to affect class membership. In particular, age has a negative impact and employment condition has a positive one. Therefore, younger people with a job have a higher probability of belonging to the protester class.
In Model 1J, the negative signs of the estimates of the coefficients associated with the answer to the CV in the measurement equation (see the second part of Table 4 ) mean that responding "Pay" to the CV question has a negative impact on the levels of the protest indicators in both classes. Therefore, we can conclude that, in both classes, when a respondent answers negatively to the CV question, that person tries to justify that response by positively biasing his responses to the protest indicators. This effect is clear from Figure 3 . The justification bias can be regarded as an "attribution bias" due to psychological reasons. 7 For instance, it may be the case that a non-protester does not wish to look guilty in the eyes of other people for not affording to pay or not valuing the environment highly enough, and, subsequently, tries to justify his negative CV response by giving higher values to the protest indicators, that is, he tries to look like a protester although it is not the case.
Regarding the CV part of the model, the estimated coefficients of ln(Bid) are significant and have the expected negative sign in both models, 1 and 1J.
We also sought to include other explanatory variables but none were significant.
The median WTP is computed for each class. We conclude from Model 1J (see Table 4 ) that the WTP is greater for the non-protester class, 13.4 euros, than for the protester class, 8 euros. 8 The difference between the two values, 5.4
euros, captures the loss in potential contributions to support the provision of the local public good in the Douro region due to the presence of protesters, which corresponds to about 25% of the individuals in the sample (see Table 4 ).
Thus, if this sample was representative of the population, the estimated loss of 5.4 euros for about a quarter of the population could be taken as a lower bound to the social cost of having institutions that are inefficient at providing social cost is computed as a difference between two classes, and it is possible that respondents in class 2, with a weaker attitude toward protesting relative to class 1, also exhibit protest responses such that the measure of WTP in this class may be undervalued. Ultimately, the optimal decision on the provision of the local public good at stake should be supported by a cost-benefit analysis that would ideally also take into account the costs incurred by wine producers to maintain the traditional landscape.
Finally, we observe that, if no justification bias is allowed for as in Model 1, the estimated median WTP for the non-protestor class becomes higher (17.8 vs for those respondents who chose not to pay, the probability of being classified as a protester is reduced relative to Model 1, which does not allow for the justification bias. Hence, in Model 1J, these individuals can be reclassified as non-protesters. As a result, more people who responded "Not Pay" end up in the non-protester class, and vice-versa for those who have responded "Pay", so that we end up with more payers in the protester class and non-payers in the non-protester class. Thus, we conclude that, if justification bias was not considered, it would lead to an overestimation of both the economic value of the public good and the social cost of the perceived inefficiency of public institutions in providing that good.
Conclusions
In this article, we develop a latent class model for estimating WTP for public goods using simultaneously CV and attitudinal data capturing protest attitudes related to the lack of trust in public institutions providing those goods. Based on a CV study conducted in The Alto Douro Wine Region, located in the north of Portugal, two classes of respondents are identified, protestors and nonprotestors, and its impact on the estimated WTP is examined.
We propose a measure of the social cost associated with the lack of perceived 
Appendix:
Attitudinal Questions Q1. The values are too high Q2. I can't afford to pay anything right now Q3. The landscape preservation is not my problem Q4. The landscape should be preserved with the current taxes Q5. I think the money will be used for other purposes Q6. The residents of the region should pay for this preservation Q7. The local authorities and tourist operators should pay for this preservation Q8. It is not fair to ask me to pay Q9. I would rather pay for more important things Q10. This payment will not insure the preservation of the landscape Q11. I already pay enough taxes for this preservation Q12. It is necessary to pay to visit and benefit from this region more often Q13. It is necessary to pay to insure the preservation of this landscape because it is unique Q14. It is necessary to pay to insure the preservation of this landscape because it is beautiful Q15. It is necessary to pay to insure the preservation of nature and biodiversity in this region Likert Scale used:
1-strongly disagree 2-disagree 3-neither agree nor disagree 4-agree 5-strongly agree 
